Abstract-In general, ultra wideband (UWB) signals are structure is discussed. In Section IV, we provide simulation transmitted using very short pulses in time domain, thus results of the proposed receiver structure. Section V presents promising very high data rates. In this paper, a receiver struc-conclusions. Simulation results show that the proposed system can provide 00
I. INTRODUCTION where wtr(t) is the transmitted UWB pulse; {bj} is the binary
The impulse-radio ultra wideband (UWB) systems transmit sequence of information symbols transmitted by the kth user, very short pulses with a duration of a few hundred picosec-where b c {+1, -1}; {c } is a pseudorandom time-hopping onds. Hence, these systems have a very large bandwidth. The sequence of the kth user taking values in {0, 1, . . ., Nc -1; United States Federal Communications Commission (FCC) and Nc is the number of chips in which a pulse can take defines a UWB system as any radio system with a fractional its position. These {ck} provide an additional shift of ckTc bandwidth greater than 20 percent of the center frequency seconds to the 'th pulse of the kth user, Tf is the nominal or a -10dB bandwidth greater than 500MHz. Time-hopping pulse repetition time, Nf is number of pulses used to transmit impulse radios (TH-IRs) have drawn considerable attention one information symbol, and Lx] denotes the closest integer among both researchers and practitioners over the past few less than or equal to x. The received signal at the antenna years. An additional time shift at the start of each pulse, output is which is known to the receiver, helps to avoid the catastrophic K oo collisions between two users on the same channel.
Most of the previous work on multiuser detection focused k=1 P=-o0 on uncoded UWB systems. In this paper, we study an iterative where wrx(t) is the received pulse, n(t) is the additive noise, receiver structure for decoding multiuser information data in and Ak is the received amplitude of the signal of the kth convolutionally-coded systems. This work is based on the user. The received signal (2) Zlog ( k 1 1yb)
A3 (bj) A (bj) + A2(bj) The SISO channel decoder stage has a bank of K single-P(r bk 1) P(bk 1) user decoders, as shown in Fig. (1) . A code bit interleaver and (log bk = + P(bl og a deinterleaver are used to reduce the influence of error busts signal-to-noise ratio (SNR) per pulse, and the number of users Similarly, in the system. The UWB system considered has Nf = 10, AN, = {10, 20} and the UWB pulses are generated as discussed convolutional encoder having constraint length of v =5 and We need the LLR of information bits as the final output of the generator matrix [23, 35] in octal notation. The information the channel decoder in the last iteration. This can be obtained block size is 128 bits. We use the same random interleaver for by modifying (18): instead of summing over S+ and Sl, the each user. We also assume that all users have equal received summation is performed over Uq+, the set of state pairs (s', s), power.
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